




























































































































































































































































































































































































































































































































































�T�C�5�5�1�8�7�T�~�2�0�,�T�C�5�5�1�8�7�T�-�2�5� 
TC55187T-30 

BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bits (MODE: VIL) 

MODE = VIL 0---.. 

l : �~� 
OE OEA 0------0 OE' 

WE �W�E�A�6�-�-�-�-�-�-�-�-�-�-�+�~�~�-�-�4�4�~�~� 

Al2 6-------------.... 

AO 
( 

All 

ALE O------l 

DO-D7/DpO 

�C�E�o�_�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�~� 
�~�O�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 

�~�o�_�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 

2-WAY 4,096 words X 18 bits (MODE: VIH) 
DO-D7/DpO 

MODE = VIH 6----

A 12 Don't Care 

�m�A�O�-�-�-�-�-�-�-�-�<�~�b�_�~�~� 

WEA 0-------.---1-=--H+.-I 

iiSO O--------....J �~�=�=�=�=�=�=�=�t�f�-�l� 
�~�o�_�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
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TRUTH TABLE 1 

CONTROL INPUT ADDRESS 

MODE ALE tE AD-A11 A12 

H H H * * 
H H L Valid * 
H L * * * 
L * H * * 
L H I: Valid Valid 

L L L * Valid 

TRUTH TABLE 2 (MODE=VIL'" 8K X 18) 

INPUTS 

wrA WEB" OEA mi m- ID 

* * * * H H 

H H H H * * 

L H 

H H L L H L 

l l 

l H 

L L * * H L 

L L 

L H 

H H H L H l 

l l 

l H 

H H L H H L 

l L 

L H 

H l * * H L 

l L 

L H 

L H * * H L 

l l 
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TC55187T-20, TC55187T-25 
TC55187T-30 

FUNCTION 

CHIP CONFIGURATION 

Disable 

Enable 4K x 18 x 2 
Enable or Disable 

Disable 

Enable 8K )( 18 

Enable 

*:HorL 

OPERATION 

CHIP 
00-07 011-015 
DpO Dpl 

Deselect Open Open 

Deselect Open Open 

Output Open 

Read Cycle Open Output 

Output Output 

Input Open 

Write Cycle Open Input 

Input Input 

Undefine Undefine Undefine 

Undefine Undefine Undeflne 

Undefine Undefine Undefine 

Undefine Undefine Undefine 



TC55187T-20, TC55187T-25 
TC55187T-30 

TRUTH TABLE 3 (MODE=VIH"· 4Kx18x2) 

INPUTS 

WEA WEB OEA' em m SST way-A 

* * * • H H Deselect 

H H H H * * Deselect 

L H 

H H H L H L Deselect 

L L 

L H 

H H L H H L Read Cycle 

L L 

L H 

H H L L H L Deselect 

L L 

L H 

H L * • H L Deselect 

L L 

L H 

L H * * H L Write Cycle 

L L 

L H 

L L * * H L Write Cycle 

L L 
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OPERATION 

way-B 
00-07 DB-D15 

DpO Dp1 

Deselect Open Open 

Deselect Open Open 

way-B 
Open Output 

Read Cycle Open 
way-B 
Output 

way-B way-B 
Output Output 

waY-A 
Open Output 

Deselect Open 
waY-A 
Output 

way-A way-A 
Output Output 

Deselect Open Open 

way-B 
Open Input 

Write Cycle Open 
way-B 
Input 

way-B way-B 
Input Input 

way-A 
Open Input 

Deselect Open 
waY-A 
Input 

way-A way-A 
Input Input 

way-AlB 
Open Input 

Write Cycle Open 
way-AlB 
Input 

way-AlB way-AlB 
Input Input 

• : H or L 



MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

Your Output Voltage 

Po Power Dissipation 

Tsold.r Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

TC55187T-20, TC55187T-25 
TC55187T-30 

RATING UNIT 

-0.5-7.0 V 

-2.0-7.0 V 

-0.5-Voo+0.5 V 

1.3 W 

260 '10 'C'sec 

-65-1S0 ·C 

-10-85 ·C 

DC RECOMMENDED OPERATION CONDITIONS (Ta = 0-70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo+0.5 V 

VIL Input Low Voltage -0.5 * - 0.8 V 

* : - 3V pulse width less than IOns 

DC CHARACTERISTICS (Ta = 0-70°C, VOO = SV ± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN=O-VOO -1 - +1 pA 

IOH Output High Current VOH= 2.4V -4 - - mA 

10L Output Low Current VOL=0.4V 8 - - mA 

ILO Output Leakage Current Output Disable -1. - +1 pA 

Voo= S.SV, tRC. twc= min. cycle -20 - - 230 

1000 Operating Current 
Add res, m, ALE = Clock 

-2S - - 220 mA 
(3.0VlOV), M = 3.0V 

n-, BS = OV, MODE = 3.0V or OV -30 - - 200 

Voo=5.5V, 

loos Standby Current n-, BS, m, M .. VIH, ALE = VIL - - 40 mA 

Address, Data, MODE = VIH or VIL 

CAPACITANCE (Ta = 25°C, freq = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

Cin Input Capacitance VIN=GND - - 5 pF 

Cout Output Capacitance Vour=GND - - 7 pF 

C-49 



TC55187T-20,TC551871-25 
TC55187T-30 

AC CHARACTERISTICS (Ta = 0-70°C, VOO = 5V ± 10%) 

READ CYCLE 

-20 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 20 -
tAA Address Access Time - 20 

tAUA A12 Access Time - 15 

tLA ALE Access Time - 20 

teA a Access Time - 20 

tal'. H Access Time - 20 

toe OE Access Time - 10 

tASL Address Latch Set.Up Time 4 -
tAHL Address Latch Hold Time 5· -
tLP ALE Pulse Width 8 -
tAOH 

Output Data Hold Time from Address 
5 -Change 

tLOH 
Output Data Hold Time from Address 

5 -Latch 

teLz a to Output in Low·Z 5 -
taLz H to Output in Low-Z 5 -
toLz OE to Output in Low·Z 0 -
tcHZ a to Output in High·Z - 10 

taHz H to Output in High-Z - 10 

tOHZ OE to Output in High·Z - 8 

tOOl 'OEAIOH Inhibit Time 8 -

C-50 

-25 -30 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 30 - ns 

- 25 - 30 ns 

- 17 - 20 ns 

- 25 - 30 ns 

- 22 - 25 ns 

- 22 - 25 ns 

- 10 - 12 ns 

4 - 5 - ns 

5 - 5 - ns 

8 - 9 - ns 

5 - 5 - ns 

5 - 5 - ns 

5 - 5 - ns 

5 - 5 - ns 

0 - 0 - ns 

- 10 - 12 ns 

- 10 - 12 ns 

- 8 - 10 ns 

8 - 10 - ns 



WRITE CYCLE 

SYMBOL PARAMETER 
MIN. 

twc Write Cycle Time 20 

twp Wf. Pulse Width 12 

tew BS to End of Write 12 

tcw CE to End of Write 12 

tAW Write Address to End of Write 12 

tAI2W Write Address A12 to End of Write 12 

tAS Write Address Set-Up Time 0 

tWR Write Recovery Time 0 

tos Data Set-Up Time 8 

tOH Data Hold Time 0 

tWlZ Wf. to Output in Low-Z 5 

tWHZ m to Output in High-Z -
toEH OE Command Hold Time 5 

tWEH Wf. Command Hold Time -
tWI Write Command Inhibit Time 10 

tWA WE Access Time -

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time (0.3V-2.7V) 3ns 

Input Timing Measurement Reference Level 1.5V 

Output Timing Measurement Reference 1.5V 
Level 

Output Load Fig. 1 

C-51 
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TC55187T-20, TC55187T-25 
TC55187T-30 

-25 -30 
UNIT 

MAX. MIN. MAX. MIN •. MAX. 

- 25 - 30 - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 0 - 0 - ns 

- 0 - 0 - ns 

- 10 - 10 - ns 

- 0 - 0 - ns 

- 5 - .5 - ns 

7 - 8 - 10 ns 

- 5 - 5 - ns 

5 - 5 - 5 ns 

- 10 - 10 - ns 

20 - 25 - 30 ns 

Fig. 1 OUTPUT LOAD 

Voo 

00-15 10000 

DPO,DPI 

CL= 100pF 
6670 



TC55187T-20, TC55187T~25 
TC55187T-30 

TIMING WAVEFORMS 

READ CYCLE TIMING 1 

AD-All 

A12 

ALE 

m,m 

00-015 
DpO-l 

(Output) 

NOTE: WEA, wm = VIH 

MODE=VIH "'4Kx18x2 

MODE=VIL "'8Kx18 

Valid A12 (Unlatched) 

(A 12 = Don't Care) 

(A12=Valid Input) 

_ '" Don't Care 
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READ CYCLE TIMING 2 (toOiTIMING.MODE=VIH) 

AD-All 

ALE 

~.m \\\\ 

00-015 
DpO-l 

(Output) 

NOTE : WEA, WEB = VIH 

toLZ 

READ 
Way-A (B) 

toOl 

C-53 

TC55187T-20, TC55187T-25 
TC55187T-30 

111//11 

tOLZ 

_ ... Don't Care 



TC55187T..J.20,TC55187T"-'"25 
TC55187T-30 

WRITE CYCLE TIMING 1 (WE Control) 

AO-Al1 

ALE 

~.m 

00-015 
OpO-l 

(Output) 

DO-DIS 
OpO-l 

(Input) 

MODE=VIH "'4KxI8x2. 

MODE=VIL ... 8Kx 18 

Valid A12 (Unlatched) 

twp 

C-54 

(A 12. Don't Care) 

(AI2-Valid Input) 

_ ... Don't Care 



WRITE CYCLE TIMING 2 (im Control) 

AO-All 

TC55187T-20, TC55187T-25 
TC55187T-30 

MOoE=VIH ···4KxI8x2 

MOoE=VIL ••• 8Kx 18 

(AI2" Don't care) 

(AI2=Valid Input) 

ALE ---' ""_--=:'-1---+-.1 "----------1-----

m,m 

00-015 
opO-l ---------+_~ 

(Output) 

00-015 
opO-l ---------------{ Valid Input 

(Input) "--___ J 

_ .•• Don'tear. 
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TC55187T-20,TC55187T-25 
TC55187T~O 

WRITE CYCLE TIMING 3 (~Control) 

AD-All 

ALE 

m,m 

DO-DIS 
DpO-1 

(Output) 

DO-DIS 
OpO-1 

(Input) 

C-56 

MODE"VIH ···4KxI8x2 

MODhVIL ••• 8Kx 18 

Valid Input 

(A 12. Don't Care) 

(AI2.Valid Input) 

_ ••• Don't Care 



WRITE CYCLE TIMING 4 (toEH and tWEH) 

AO-All 
(A12) 

ALE 

BSQ,m \\\\ 

TC55187T-20, TC55187T-25 
TC55187T-30 

Valid A12 (Unlatched) 

IIIIIIII 

00-015 
OpO-l 

(Output) 
---------- HI-Z -----t---HI-Z ______ _ 

_tDs~tDH 
00-015 --

OpO-l Valid Input 
(Input) 

_ ... Don't ear. 
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TC55187T-20, TC55187T-25 
TC55187T-30 

WRITE CYCLE TIMING 5 (A12 Control>, 

AQ-All 

A12 

ALE 

m,m Note 

WEA, WEB Note 

Only MODE=VIL"'8KxI8 (AI2-Valid Input) 

................... +'------'+ 
J--.....:;w--~ 

00-015 
OpO,Dpl 

(Input) 

Note; tWl'" Write Command Inhibit Time 

(CE=H or BSli=nsI' =H or 'WffA= 'WmJ= H) _ ... Don'tear. 

C-58 



TC55187T-20, TC55187T-25 
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READ AFTER WRITE CYCLE TIMING 

AO-AII 

AI2 

ALE 

00-015 DpO-l 
(Input/Output) 

Valid Address(Al21 Valid Address(A121 

_ ... Don'tCarll 

NOTE: These parameters are specified as follows and measured by using load shown In Flg.l 

(AI tell. tall. toll. tWLl • •• Output Enable Time 
(BI tCHZ. taHz. toHZ. tWHZ '" Output Disable Time , 

~ 
'------SS __ -11 ~ 
,...-----'SS ---,. 

M ~ 'r 
------". (AI :be \'--"""":'::(B~) -U-----

Dout ____ HI_-_Z ____ *-e--+-g::~ : _______ #-:.-.::--H-I--Z--
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OUTLINE DRAWING 
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2-WAY 4,096 WORDS x 18BITS/8,192WORDS x 18 BITS 

CMOS STATIC CACHE DATA RAM 

DESCRIPTION 

The TC55188T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control, on-chip address 
latches and chip-enable latch. The TC55188T is fabricated using Toshiba's CMOS technology and 
advanced circuit techniques which provide the high speed accesses. The TC55188T operates from a 
single 5-volt supply. This device features address access time as fast as 20ns, output-enable access as 
fast as lOns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly 
interface with the INTEL 82385 cache controller, without requiring additional peripheral circuit such 
as latches, transceivers and gates. Therefore, significant reductions in component count, board 
assembly area and power dissipation can be achieved by using the TC55188T cache data RAM. The 
MODE input of the TC55188T allows the user to configure the memory internally either as a 2-way 
4,096 words by 18 bits organization suitable for 2-way set associative cache designs or as a 8,192 
operated as a conventional asynchronous static RAM, which can be accessed from change of address, by 
holding the ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for 
high-density board level assembly. 

FEATURES 
• Fast Access Time (max) 

TC55188T 
ITEM 

-20 -25 -30 

• Configurable for 2-way or direct RAM arrays 
2-way 4.096wordsX18bits(MODE=VIH) 

8,192wordsX18bJts.JMODE=VIL) 
• Containssress latches, CE' latch and byte 

control, BSO and :BSI 
tRe Cycle Time 20ns 25ns 30ns 
tAA Address Access Time 20ns 25ns 30ns 

toE M Access Time IOns IOns 12ns 

• Power dissipation 
Operating TC55188T-20 230mA (max.) 

220mA (max.) 
200mA (max.) 

Standby 

PIN NAMES 

AO-AI2 
00-015. DPO. DPI 
ALE 

~ 

~ 
an 
'OEA 
MB 
WEA 
wm 
MODE 
VOO 
GND 

TC55188T-25 
TC55188T-30 

40mA(max.) 

Address Inputs 
Data Input I Output 
Address/~ latch Input 
Chip Enable Input 

lower Byte Select Input 
Upper Byte Select input 
Output Enable Input (Way-A) 
Output Enable Input (Way - B) 

Write Enable Input (Way - A) 
Write Enable Input (Way - B) 

Mode Select Input 
Power (+5V) 
Ground 

C-61 

• Interfaces directly with the Intel 82385 
Controller 

• Single power supply of 5V±10% 
• All inputs and outputs TTL comtible 
• Two Output buffer controls : • Ulm' 
• Two Write enable controls : WEA. WElJ 
• 52pin PLCe package . 

PIN CONNECTION croP VIEW) 

A2 A4 A6 ALE AS Al0 

AO 
GNO 
GNO 

DO 
01 
02 
03 

.GNO 
04 
05 
06 
07 

OPO 

AI A3 A5 Voo A7 A9 All 

5 1 52 50 

10 

15 

20 
25 30 

Voo m WEA GNO m MODE Voo 
Voo WEI GND MA In voo 

A12 
~ 
GNO 
015 
014 
013 
012 
GNO 
011 
010 
09 
08 
OPI 



TC55188T-20, TC55188T-25 
TC55188T-30 

BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bits (MODE: VIL) 

MODE = VIL 0--_ 

l OBA 

WEB 

m ~o_-------a 

~ ~O_------~--~HH~W~ 

AO 

? 
All 

Al2 

ALEo----t 

a ~~----_4----------~ 
~o_-------~ 
~o-----------------~ 

2-WAY 4,096 words X 18 bits (MODE: VIH) 

MODE = VIH 0---. 
A12 Don't Care 

~ 0-------.0 

~o_---_.--+_--rrHH 

DO-D7/DpO 

liSOo--------'C=====:i]J 
IDrro_-----------------------~ 
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TRUTH TABLE 1 

CONTROL INPUT ADDRESS 

MODE ALE CE AD-A11 A12 

H H H * * 
H H L Valid * 
H L * "2 * "2 * 

L H H * * 
L H L Valid Valid 

L L * "2 * "2 * "2 

* : H or L 

TRUTH TABLE 2 (MODE=VIL ••• 8K X 18) 

INPUTS 

wrA WEB OEA MB m ill 

* * * * H H 

H H H H * * 

L H 

H H L L H L 

L L 

L H 

L L * * H L 

L L 

L H 

H H H L H L 

L L 

L H 

H H L H H L 

L L 

L H 

H L * * H L 

L L 

L H 

L H * * H L 

L L 
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FUNCTION 

CHIP CONFIGURATION 

Disable 

Enable 4K x 18 x 2 
Enable or Dis!lble 

Disable 

Enable 8K x 18 
Enable or Disable 

*2 : LATCHED as ALE from H to L. 

OPERATION 

CHIP 
00-07 08-015 

DpO Dpl 

Deselect Open Open 

Deselect Open Open 

Output Open 

Read Cycle Open Output 

Output Output 

Input Open 

Write Cycle Open Input 

Input Input 

Undefine Undefine Undefine 

Undefine Undefine Undefine 

Undefine Undefine Undefine 

Undefine Undefine Undefine 

*:HorL 



TC55188T-20, TC55188T-25 
TC55188T-30 

TRUTH TABLE. 3 (MODE=VIH ... 4Kx 18x2) 

INPUTS 

WEA WEIr mA Mi m m 
• • • • H H 

H H H H * * 

, L H 

H H H L H L 

L L 

L H 

H H L H H L 

L L 

L H 

H H L L H L 

L L 

L H 

H L * • H L 

L L 

L H 

L H • • H L 

L L 

L H 

L L • • H L 

L L 

OPERATION 

way-A way-B 
00-07 08-015 

DpO Dpl 

Deselect Deselect Open Open 

Deselect Deselect Open Open 

way-8 
Open Output 

Deselect Read Cycle Open 
way-8 
Output 

way-8 way-B 
Output Output 

way-A 
Open Output 

Read Cycle Deselect Open 
way-A 
Output 

way-A waY-A 
Output Output 

Deselect Deselect Open Open 

way-B 
Open Input 

Deselect Write Cycle Open 
way-8 
Input 

way-B way-B 
Input Input 

way-A 
Open Input 

Write Cycle Deselect Open 
way,.. A 
Input 

way-A way-A 
Input Input 

way-AlB 
Open Input 

Write Cycle Write Cycle Open 
way-AlB 
Input 

way-AlB way-AlB 
Input Input 

.: H orL 
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MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5-7.0 V 

VIN Input Voltage -2.0-7.0 V 

VOUT Output Voltage - 0.5-Voo + 0.5 V 

Po Power Dissipation 1.3 W 

Tsolde, Soldering Temperature' Time 260'10 ·C·sec 

Tst'g Storage Temperature -65-150 ·C 

Top, Operating Temperature -10-85 ·C 

DC RECOMMENDED OPERATION CONDITIONS {Ta = 0-70°C} 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo+0.5 V 

VIL Input Low Voltage -O.S * - 0.8 V 

* : - 3V pulse width less than IOns. 

DC CHARACTERISTICS (Ta = 0-70°C, VOO = 5V ± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN= O-Voo -1 - +1 pA 

10H Output High Current VOH=2.4V -4 - - rnA 

10L Output Low Current VOL=0.4V 8 - - rnA 

ILO Output Leakage Current Output Disable -1 - +1 pA 

Voo=5.5V,tRc,twc=min. cycle -20 - - 230 

1000 Operating Current 
Address, WE, ALE = Clock 

-25 - - 220 mA 
(3.0V/OV), (5E = 3.0V 

tE", lB" = OV, MODE = 3.0V or OV -30 - - 200 

Voo=5.5V, 

loos Standby Current ~,H, WE, (5E = VIH, ALE = VIL - - 40 rnA 
Address, Data, MODE = VIH or VIL 

CAPACITANCE (Ta = 25°C, freq = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

Cin Input Capacitance VIN=GND - - 5 pF 

Cout Output Capacitance VOUT=GND - - 7 pF 
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AC CHARACTERISTICS (Ta=0-70°C, VOO=5V± 10%) 

READ CYCLE 

-20 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 20 -
tM Address Access Time - 20 

tLA ALE Access Time - 20 

tCA tE Access Time - 20 

tSA BS Access Time - 20 

toE OE Access Time - 10 

tASl Address Latch Set-Up Time 4 -
tAHL Address Latch Hold Time 5 -
tLP ,l\LE Pulse Width B -
tAOH 

Output Data Hold Time from Address 
5 -Change 

tLOH 
Output Data Hold Time from Address 

5 Latch -
tllZ ALE to Output in Low - Z 5 -
tClZ C£" to, Output in Low-Z 5 -
tSlZ BS to Output in Low-Z 5 -
tOlZ OE to Output in Low-Z 0 -
tlHZ ALE to Output in High - Z - 12 

tCHZ tE to Output in High-Z - 10 

t8Hz BS to Output in High-Z - 10 

tOHZ OE to Output in High-Z - 8 

tOOl OEA'IOEU' Inhibit Time 8 -

C-66 

-25 -30 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 30 - n5 

- 25 - 30 ns 

- 25 - 30 n5 

- 22 - 25 n5 

- 22 - 25 ns 

- 10 - 12 ns 

4 - 5 - n5 

5 - 5 - n5 

8 - 9 - n5 

5 - 5 - n5 

5 - 5 - n5 

5 - 5 - n5 

5 - 5 - n5 

5 - 5 - n5 

0 - 0 - n5 

- 12 - 15 n5 

- 10 - 12 n5 

- 10 - 12 n5 

- 8 - 10 n5 

8 - 10 - ns 



WRITE CYCLE' 

SYMBOL PARAMETER 
MIN. 

twc Write Cycle Time 20 

twp WE Pulse Width 12 

taw BS' to End of Write 12 
I 

tew ct to End of Write 12 

tAw Write Address to End of Write 12 

tAS Write Address Set-Up Time 0 

tWR Write Recovery Time 0 

tos Data Set-Up Time B 

tOH Data Hold Time 0 

tWLZ WE to 9utput in Low-Z 5 

tWHZ WE to Output in High-Z -
toEH OE' Command Hold Time 5 

tWEH wt Command Hold Time -
tWI Write Command Inhibit Time 10 

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time (0.3V-2.7Vl 3ns 

Input Timing Measurement Reference Level 1.5V 

Output Timing Measurement Reference I.SV 
Level 

Output Load Fig. 1 

C-67 

-20 

TC55188T-20, TC55188T-25 
TC55188T-30 

-25 -30 
UNIT 

MAX. MIN. MAX. MIN. MAX. 

- 25 - 30 - ns 

- 15 - lB - ns 

- 15 - lB - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 0 - 0 - ns 

- 0 - 0 - ns 

- 10 - 10 - ns 

- 0 - 0 - ns 

- 5 - 5 - ns 

7 - 8 - 10 ns 

- 5 - 5 - ns 

5 - 5 - 5 ns 

- 10 - 10 - ns 

Fig. 1 OUTPUT LOAD 

Voo 

00-15 10000 
OPO,OPI 

CL= 100pF 6670 



TC55188T-20, TC55188T~25 
TC55188T-30 

TIMING WAVEFORMS 

READ CYCLE TIMING 1 (ALE=Clock) 

AO-All 
(AI2) 

ALE 

irni,m 

00-015 
DpO-l 

(Output) 

C-68 

MODhVIH "'4KxI8x2 

MODE=VIL "'8Kx18 

(A12 = Don't Care) 

(A12-Valid Input) 

_ ... Don't Car. 



READ CYCLE TIMING, 2 (ALE=VIHI 

AO-All 
(AI 2) 

ALE 

,\ \ \ \ 

/ 

w-
}I\ 

\\ 

m,m \ \ \' \ \ \\. 

00-015 
DpO-1 

(Output) 

NOTE : WEA, WED" VIH = 
tLLZ 

tRe 

TC55188T-20, TC55188T-25 
TC55188T-30 

MODE=V\H .. •• 4Kx 18x2 

MODE=VIL ••• 8Kx 18 

(A 12. Don't care) 

(A12 .. Valid Input) 

Valid Address " 1\ 

" Villi I 

r-/ I I I I, 

\ I[ / 1\ 
.~ tcHZ 

!8A t8HZ 

1M .toHZ· 

• Valid Output '.-teA 
lLA I ~ 

~ 
tau 

taz 

, _ ••• oontcare 
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TC55188T-20, TC55188T-25 
TC55188T-30 

READ CYCLE TIMING 3 (toOITIMING.MODE=VIH) 

AO-A11 

ALE 

BSO,BST \\\\ 

00-015 
OpO-1 

(Outputl 

READ 

Way·A(B) 

C·lO 

toOl 

IIIIIII 

:. ... Don't Care 



WRITE CYCLE TIMING 1 (WE Control) 

AO-All 
(AI2) 

ALE 

00-015 
OpO-l 

(Output) 

DO-DIS 
OpO-l 
(input) 

C-71 

TC55188T-20, TC55188T-25 
TC55188T-30 

MODE= V1H ... 4Kx 18x2 

MODE=VIL ••• 8Kx 18 

Valid Input 

(A 12 = Don't Care) 

(AI2=Valid Input) 

_ ••. Don't ear. 



TC55188T-20, TC55188T-25 
TC55188T-30 

WRITE CYCLE TIMING 2 (BS Control) 

AD-All 

(AI2) 

ALE __ oJ 

m,m 

DO-DIS 
OpO-1 ---------~ 

(Output) 

DO-DIS 

MOOE"VIH ---4KxI8x2 

MODE =VIL --- 8Kx 18 

OpO-1 ---------------[ Valid Input 
(Input) '"-___ J 

C-72 

(A 12 = Don't care) 

(A12.Valid Input) 

_ --- Don't Care 



WRITE CYCLE TIMING 3 (~Control) 

AO-All 

ALE 

DO-DIS 
DpO-l 

(Output) 

DO-DIS 
DpO-l 

(Input) 

TC55188T-20, TC55188T-25 
TC55188T-30 

MODE=VIH '''4KxI8x2 (Al2=Don't care) 

MODE=VIL "'8Kx18 (A12=Valid Input) 

Valid Address 

Valid Input 

_ ... Don't Care 
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TC55188T""-20, TC55188T-25 
TC55188T-30 

WRITE CYCLE TIMING 4 (toEH and tWEH> 

AO-All 
(AI2) 

ALE 

~.m \\\\ IIIIIZZI 

00-015 
OpO-l 

(Output) 

00-015 
OpO-l 

(Input) 

-J 
Ir~-------------------

------------ HI-Z -------t-- HI-Z 

7-~ -'"~~ 
_ ••• Don'tCare 

NOTE : These parameters are specified as follows and measured by using load shown In Flg.l 

(A) tLLl. tCLl. tBLl. toLZ. twLZ··· Output Enable Time 

ALE. we 

Dout 

(B) tLHZ. tCHZ. t8HZ. toHZ. tWHZ ••• Output Disable Time 

, V 

~~------%----~~ 
V~-----%----~, 

J (A)ij ~ 
_____ H_i_-_Z ___ ~1__+_0.1V _O._IV ___ H_I-_Z __ 

~ SS _----t=:-:::(:::B) :::~. 

O.IV SS _ O.IV 
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OUTLINE DRAWING 

QFJ52-P-S750 
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IE 
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20 

~~~~~~ ...................... 
21 33 
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TC55188T-20, TC55188T-25 
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65,536 WORD x 4 BIT CMOS STATIC RAM 

DESCRIPTION 

The TC55464P/J is·a 262,144 bit high-speed static random access memory organized as 65,536 
words by 4 bits using CMOS technoLogy, and operates from a singLe 5 voLt suppLy. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55464P/J has Low stand­
by power using Chip EnabLe (CE). The TC55464P/J is suitabLe for use as cache memory where 
high speed is required. All inputs and outputs are directly TTL coq>atable. The 
TC55464P/J is offered in standard 24 pin 300 miL DIP and SOJ packages for high density 
assembLy. 

FEATURES 

• Fast access time : 
TC55464P/J -17 
TC55464P/J -20 
TC55464P/J -25 
TC55464P1J -35 

• Low power dissipation 
Operation: TC55464P1J -17 

TC56464P/J -20 
TC56464P/J -25 
TC56464P/J -35 

Standby : 

PIN CONNECTION 

17DS(1lAX.) 
2ODS(MAX.) 
25Ds(lIIAX.) 

35ns(MAX.) 

120mA(MAX.) 
120mA(MAX.) 
120mA.(MAX.) 
l00mA(MAX.) 

1m.A(MAX.) 

• 5V single power supply : 
-17 
-20/25/35 

• Fully static operation 

5V±5'1> 
5V±lO'l> 

• All Inputs and Outputs : TTL compatible 
• Package 

24pin plastic 300 mil DIP 
24pin plastic 300 mil SOJ 

TC55464P 
TC55464J 

BLOCK DIAGRAM 

TCS5464P TCS5464J AIS 

A8 I 24 
A7 2 23 
A6 3 22 
AS 4 §' 21 
A4 S ... 20 
A3 6 - 19 
A2 7 > 18 
AI 8 ... 17 
AO 9 0 16 
A9 10 !: 15 
a II 14 

GND 12 13 

(DIP) 

PIN NAMES 

AO-AIS 

VOI-V04 

~ 

WE 

Voo 
GND 

VDO AS 
AIS A7 
AI4 A6 
At3 AS 
AI2 A4 
All A3 
AIO A2 
VOl A1 
V02 AO 
VOl A9 
V04 U 
WE GND 

Address Inputs 

Data Inputs/Outputs 

Chip Enable Input 

Write Enable Input 

Power{ +5V) 

Gro~nd 

voo ( 
AS ~~-L __ -' 

VOl o-"t---I 

V04 0-+++1--1 

C-77 

MEMORY CELL 
ARRAY 

A7 ~ All 

~VDO 

~GND 



TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VIIO Input/Output Voltage 

Po Power Dissipation 

Tsolde, Soldering Temperature' Time 

Tst,g Storage Temperature 

Top, Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta=0-70·C) 

SYMBOL PARAMETER MIN. 

Voo Power Supply Voltage L -1'7 4.75 

I -20125135 4.5 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5-

* - 3V Pulse Width : IOns 

RATING UNIT 

-0.5-7.0 V 

-2.0-7.0 V 

- O.S-VOO + 0.5 V 

1.0 W 

260'10 ·C·sec 

-65-150 ·C 

-10-85 ·C 

TYP. MAX. UNIT 

5.0 5.25 
V 

5.0 5.5 

- VDO+O.S V 

- 0.8 V 

DC and OPERATING CHARACTERISTICS (Ta=O-700C -17'Voo=SV:l:S% -20125135' Voo=5V:I: 10%) . . 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Cu,rent VIN=O-VOO - - :1:1 pA 

10H Output High Current VOH=2.4V -4 - - rnA 

10L Output Low Current VOL=O.4V 8 - - mA 

ILo Output Leakage Current ~=VIH orm=VIL. VOUT=O-VOO - - :1:1 pA 

tcycle = Min cycle VDo=S.2SV -17 - - 120 

~=VIL 
-20 - - 120 

1000 Operating Current 
VOD=5.5V ':25 120 

rnA - -
Other Input= VIHNIL -35 - - 100 

tcycle .. Min cycle Voo=5.25V -17 

-20 
10051 ~=VIH 

VDD=5.SV -:2s'"" - - 20 

Standby Current Other Input .. VIHNIL --:35 mA 

10052 
~=VDo-0.2V - - I 
Other Input = Voo - 0.2Vor 0.2V 

CAPACITANCE (Ta=2S·C.f 10MHz) = 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

COUT Output Capacitance VOUT=GND 8 pF 

Note: This parameter is periodically sampled and is not 100% tested. 
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TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 

AC CHARACTERISTICS (Ta=0-70"C(1). -17:VD:J=SV±5%. -2012S135:Voo=SV:l:l0%) 

READ CYCLE 

SYMBOL PARAMmR 

tRC Read Cycle Time 

tACC Ade re •• Access Time 

teo a Acce .. Time 

Output Data Hold Time from Address 
toH Change 

teOE OU-.;lut Enable Time from ct 

tcoo Output Disable Time from ct 

tpu Chip Selection to Power Up rune 
tpo Chip De.election to Power Down Time 

WRITE CYCLE 

SYMBOL PARAMmR 

twe Write Cycle Time 

tcw Chip Enable to End of Write 

tAS Address Set Up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tos Data Set Up Time 

tOH Data Hold Time 

toEw Output Enable Time from WE 

toow Output Disable Time from WE 

AC TEST CONDITIONS 

Input Pulse Levels 3.0Vl'O.OV 

Input Pulse Rise and fall Time 3ns 

Input Timing Measurement Ref-
2.2VIO.8V erence Levels 

Output Timing Measurement 
2.0V1O.8V 

Reference Levels 

Output Load Fig. 1 

! TCS5464P/J-17 TCSS464P/.l-20 

I MIN. MAX. MIN. MAX. 

I 17 - 20 -
I - 17 - 20 

! - 17 - 20 
I 

I 5 - 5 -
I 5 - 5 -
I - 10 - 10 

I 0 - 0 -
I - 17 - 20 

! TCS5464P/.l-17 TC55464P/.l-20 

I MIN. MAX. MIN. MAX. 

I 17 - 20 -
I 13 - 13 -
I 0 - 0 -
I 13 - 13 -
I 0 - 0 -
I 10 - 10 -
I 0 - 0 -
I 0 - 0 -
I - 8 - 8 

SV 

UOpin 
o-~_-+ 

TCS5464P/J-25 TCS5464P/J-35 

MIN. MAX. MIN. MAX. 

25 - 35 -
- 25 - 35 

- 25 - 35 

5 - 5 -
5 - 5 -
- 10 - 15 

0 - 0 -
- 25 - 35 

TC55464P/J-25 TC55464P/J-35 

MIN. MAX. MIN. MAX. 

25 - 35 -
15 - 20 -
0 - 0 -
15 - 20 -
0 - 0 -

12 - 15 -
0 - 0 -
0 - 0 -
- 10 - 15 

5V 

UOpin 
0--.,.-..-+ 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

n$ 

ns 

ns 

ns 

25S0 

( For teOE. teOD. toew and toDW) 
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TC55464P IJ-17, TC55464P IJ-20 
TC55464P/J-25, TC55464P/J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

tRc 

ADDRESSES 

DOUT -~~~~--Jt 

WRITE CYCLE 1 (WE Controlled Write) 
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WRITE CYCLE 2 (CE Controlled Write) 

talE(SI 

Dour --------1: 

DiN 

UNKNOWN 

TC55464P/J.....;17, TC55464P/J-20 
TC55464P IJ-25, TC55464P IJ-35 

Impedance 

tos 

_____________ -J~----~~-----------
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TC55464P/J71Z" TC55464~lJ~~O 
TC55464P/J-25, TC55464P/J-35 

Note: 1. The operating temperature (Ta) is guaranteed with tra.nsve.-se air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Read Cycle. 

S. Assuming that 'CE Low transition occurs coincident wi:h. or after WE" Low transition. 

Outputs remain in a high impedance state. 

4. Assuming that 'CE High transition occurs coincident with or prior to WE" High transition. 

Outputs remain in a high impedance state. 

5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) teOE. toEW ••• '" Output Enable 'i'ime 

(B) teOD. toDW ••• ••• Output Disable Time 

\ I, 1 I '1 
(Al la) 

~ OoZV I 
High Impedance O.2V 

It OUTPUT DATA VAUiJ 
rrr- High Imped 

O.ZV ;:..J.. 
ance 

DOUT 

'uNKNOWN UNKNOWN t O.lV 
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TC55464P/J-17, TC55464P IJ-20 
TC55464P/J-25, TC55464P/J-35 

----------------------------------1). 
OUTLINE DRAWINGS 

Plastic DIP (DIP24-P-300B) 

24 13 

(::::::::::]] 
12 

29 8±D.2 

l.ltO.1 

I ~ ~ 
0_0 

'/1 I ~r II> II> . -... . 
If-' I-' 

!f-' II-' 
I-' f-' I-' f-' I-' I-- I-- '--;-" . . 

IU V V \j V \ _~l_ V 

0.95TYP 1.2:1:0.1 II O.5tO.1 ~ 

I+- 0 

12.54 1 
I 

~0D.25gl 

Unit in mm 

"f • 
II> 

I 
r--;:::::II:::::::::----j- 0 

'" 
o 
TI ... ... 

Note: Package width and length do not include mold protrusion. allowable mold 
protrusion is 0.15 mm. 

C-83 



TC55464P IJ-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 

OUTLINE DRAWINGS 

Plastic 50J (50J24 - P - 300) 

159+012 . - . 

~ ........................................................... ~ 

9 
12 

.... 
> 
t- s. 
~ 

" 

~" _--'"'!"-' ill~l ~ 
I I "" +t 
! ! ~ ~ ... , 

i i t II t '8 ~ _. O.43±O.1 ~ft""'l O-.ls""""'@"""'1 

~ 

Unit in mm 

Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15 ID.ID.. 
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65,536 WORD x 4 BIT CMOS STATIC RAM 

DESCRIPTION 

The TC55465P/J is a 262,144 bit high-speed static random access memory organized as 65,536 
words by 4 bits using CMOS technology, and operates from a single 5 volt supply_ Toshiba's 
advanced CMOS circuitry provides high-speed characteristics_ The TC55465P/J has low stand­
by power using Chip Enable (CE), and has fast memory accesses using Output Enable (DE). 
The TC55465P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC55465P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 
• Fast access time: 

TC55465P/J-17 
TC55465P/J-20 
TC55465P/J-25 
TC55465P/J-35 

• Low power dissipation 
Operation: TC554&""P/J-17 

TC554&""P/J-20 
TC554&""P/J-25 
TC55465P1J-35 

Standby 

PIN CONNECTION 

TCSS46SP TCSS465J 

N.C. 28 voo 
AIS 27 A14 

AS 26 A13 
A7 25 A9 
A6 §' 24 Al0 
AS ... 23 A11 
A4 > 22 AI2 
A3 21 N.C. 
A2 20 N.C. 
Al 19 VOl 
AO 18 V02 
CE 17 V03 
M 16 V04 

GNO 14 15 WE" 
(DIP) 

PIN NAMES 

AO-AIS Address inputS 

VOl-V04 Oata InputSIOutputs 

CE Chip EnoIbIe Input 

WI Write Enable Input 

m- Output Enable Input 

VOO Power(.5V) 

GND Ground 

N.C. No Connection 

17ns{MAX.) 
20ns{MAX.) 
25ns{MAX.) 
35ns(MA.X.) 

120mA(MAX.) 
120mA(MA.X.) 
120mA(MA.X.) 
100mA(MAX.) 

1mA(MA.X.) 

• 5V single power supply : 
-17 5V±5'11 
-20/25/35 5V±10'll 

• Fully static operation 
• All Inputs and Outputs : '1TL compatible 
• Output buffer control :"OE" 
• Package 

28 pin plastic 300 mil DIP : TC55465P 
28 pin plastic 300 mil SOO : TC55465J 

BLOCK DIAGRAM 

AIS 
'" a: MEMORY CELL 4--0 VDO 

( "'a: ... ...... 
~8 ARRAY 

~a: ... 
256 x 256x 4 4--0 GNO og~ o~ a:«", a:o (262,144) AS 

VOl 

( 
V04 

A7~M 
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TC55465P/J-'17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VIIO Input/Output Voltage 

Po Power Dissipation 

Tsolde, Soldering Temperature' Time 

Tst'g Storage Temperature 

Top, Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta=0-70'C) 

SYMBOL' PARAMETER MIN. 

Voo Power Supply Voltage I -17 4.75 

I -20125/3S 4.5 

VIH Input High Vo!tage 2.2 

VIL Input Low Voltage -0.5 * 
* -3V Pulse Width : IOns 

RATING UNIT 

-0.5-7.0 V 

-Z.0-7.0 V 

- 0.5-Voo + 0.5 V 

1.0 W 

260'10 "C'sec 

-65-150 "C 

-10-85 "C 

TYP. MAX. UNIT 

5.0 5.25 
V 

5.0 5.5 

- Voo+0.5. V 

- 0.8 V 

DC and OPERATING CHARACTERISTICS (TuO-70'C -17'Voo,,5V±5% 20125135'Voo=5V+l0%) . . - -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN= O-Voo - - ±1 IJA 
IOH Output High Current VOH= 2.4V -4 - - mA 

IOL Output Low Current VOL=0.4V 8 - - rnA 

Ilo Output Leakage Current ~=VIHorM"VIHorW"E'''Vll. Vour=O-Voo - - ±1 IJA 
tcycle,. Min cycle VDD=5.25V -17 - - 120 

1000 Operating Current ~"VIL 
-20 - - 120 

Voo-S.5V -25 120 
rnA - -

Other Input" VIH,vIL -35 - - 100 

teycle .. Min cycle VDD=5.25V -17 

~=VIH 
-20 

loosl 
Voo=S.SV r-:2s' - - 20 

Standby Current Other Input .. VIH,vIL ~ mA 

10052 
~=Voo-0.2V - - 1 
Other Input" Voo - 0.2V or 0.2V 

CAPACITANCE (Ta = Z5'C,f= 1 OMHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

COUT Output Capacitance Vour=GND 8 pF 

Note This parameter is periodically sampled and is not 100% tested. 
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TC55465P /J-17, TC55465P /J-20 
TC55465P IJ-25, TC55465P IJ-35 

AC CHARACTERISTICS (Ta=0-70·C(I). -17:Vcc=5V±5%. -2012S135:Vcc=5V±10%) 

READ CYCLE 

SYMBOL PARAMETER 

tRC Read Cycle Time 

tACC Address Access Time 

teo a Access Time 

IoE l:)E Access Time 

IoH 
Output Data Hold Time from Address 
Change 

teoe Output Enable Time from c:E 

teoo Output Disable Time from c:E 

IoEE Output Enable Time from ex 
loco Output Disable Time from ex 
tpu Chip Selection to Power Up Time 

tpc Chip Deselection to Power Down Time 

WRITE CYCLE 

SYMBOL PARAMETER 

twc Write Cycle Time 

tcw Chip Enable to End of Write 

tAS Address Set Up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

los Data Set UpTime 

tCH Data Hold Time 

IoEW Output Enable Time from W£ 

Iocw Output Disable Time from W£ 

AC TEST CONDITIONS 

Input Pulse Levels 3.0VIO.OV 

Input Pulse Rise and Fall Time 311$ 

Input Timing Measurement Ref-
2.2VIO.ffII erence Levels 

Output Timing Measurement 
2.0VIO.8V 

Reference Levels 

Output Load Fig. 1 

TC55465P/J-17 TC55465P/J-20 

MIN. MAX. MIN. MAX. 

17 - 20 -
- 17 - 20 

- 17 - 20 

- 9 - 10 

5 - 5 -
5 - 5 -
- 10 - 10 

0 - 0 -
- 8 - 8 

0 - 0 -
- 17 - 20 

TC55465P/J-17 TC55465P/J-20 

MIN. MAX. MIN. MAX. 

17 - 20 -
13 - 13 -
0 - 0 -
13 - 13 -
0 - 0 -
10 - 10 -
0 - 0 -
0 - 0 -
- 8 - 8 

$V 

1I0pin 
-T--+ 

TC55465P/J-25 TC55465P/J-35 

MIN. MAX. MIN. MAX. 

25 - 35 -
- 25 - 35 

- 25 - 35 

- 12 - 15 

5 - 5 -
5 - 5 -
- 10 - 15 

0 - 0 -
- 10 - 15 

0 - 0 -
- 25 - 35 

TC55465P/J..25 TC55465P/J-35 

MIN. MAX. MIN. MAX. 

25 - 35 -
15 - 20 -
0 - 0 -
15 - 20 -
0 - 0 -
12 - 15 -
0 - 0 -
0 - 0 -
- 10 - 15 

I/Opin 

-~~ 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

(For teal. Io£(. teoo. taco. talW and tallW I 
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

WRITE CYClE1 (5) (WE Controlled Write) 
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WRITE CYCLE2 (5) (CE Controlled Write) 

DOllT --------1 
UNKNOWN 

TC55465P IJ-17, TC55465P IJ-20 
TC55465P/J-25, TC55465P/J-35 

Impedance 

tos 

DATA IN STABLE DIN 

-------------------~--------~------------
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that"CE Low transition occurs coincident with or after WE Low transition. Outputs 

remain in a high impedance state. 

4. Assuming that"CE High transition occurs coincident with or prior to WE High transition. Outputs 

remain in a high impedance state. 

5. Assuming that 'OE is High for Write Cycle, Outputs are in a high impedance state during this 

period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) teo[:. toEE. toEW Output Enable Time 

(B) teOD. toDO. toDW Output Disable Time 

\ : t I 
(A) {al I O.2Y 

High Impedance 
~-. '-!- O.2V 

OUTPUT DATA VALID ~ r-High Imped 
O.2V ..J- I-

ance 
DOUT 

'uNKNOWN UNKNOWN I O.2V 
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OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

TC55465P /J-17, TC55465P /J-20 
TC55465P/J-25, TC55465P/J-35 

Unit in mm 

. ... 
28 15 ..--fF---f I 

[:::::::::::I]~ 0 

14 

Note Package width and length do not include mold protrusion. allowable mold protrusion 
is 0.15mm. 
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TC55465P IJ-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ28-P-300) 

18.4+012 - . 

2S 

<:( 

15 

... 
~ 
l-
I"": .... 

- - - - - - - - - - - - '.----'-14 

s. 

~-ill: ! ! 0 ::: 
I • 

! i ... 

JL ~ .11.0.43t0., 1Jj0.1s91 rrm 

Unit in mm 

Note: Package width and length do not include mold protruJion, allowable mold protrusion is 
0.15mm 
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32,768 WORD X n BIT CMOS STATIC RAM 

DESCRIPTION 

The TC55328P/J is a 262,144 bit high-speed static random access memory organized as 32,768 
words by 8 bits using CMOS technoLogy, and operates from a singLe 5 voLt suppLy. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55328P/J has Low stand­
by power using Chip EnabLe (CE), and has fast memory accesses using Output EnabLe (DE). 
The TC55328P/J is suitabLe for use as cache memory where high speed is required. ALL 
inputs and outputs are directLy TTL compatabLe. The TC55328P/J is offered in standard 28 
pin 300 miL DIP and SOJ packages for high density assembLy. 

FEATURES 
• Fast access time: 

TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

• Low power dissipation 
Operation: TC55328P/J-17 

TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

Standby : 

PIN CONNECTION 

17ns(MAX.) 
20ns(MAX.) 
25ns(MAX.) 
35ns(MAX.) 

140mA(MAX.) 
140mA(MAX.) 
140mA(MAX.) 
120mA(MAX.) 

1mA(MAX.) 

• 5V single power supply : 
-17 5V±5~ 
-20/25/35 5V±10~ 

• Fully static operation 
• All Inputs and Outputs : Tl'L compatible 
• Output buffer control : tm 
• Package 

28 pin plastic 300 mil DIP TC55328P 
28 pin plastic 300 mil SOJ TC55328J 

BLOCK DIAGRAM 
TC55328P TCS5328J 

AI4 I 
AI2 2 

A7 3 
A6 
AS 
A4 
A3 
A2 
AI 
AD 

1101 
1102 
1103 

GND 

28 Voo 
27 WE" 
26 AI3 
25 AS 

~ 24 A9 
III 23 All 
- 22M 

21 AID 
2D cr 
19 1108 
18 1107 
17 1106 
16 1105 
IS 1104 

AI4 
AI2 

A7 
AS 
AS 
A4 
A3 
A2 
AI 
AD 

1101 
1102 
1103 

GND 

(DIP) 

PIN NAMES 

AD-A 14 Address Inputs 

1101-1108 D~ InpuU/Outpuls 

~ Chip EMbIe Input 

WE" Write EMbIe Input 

M Output Enable Input 

Voo Power(+$V) 

GND Ground 

AI4 

1101 0-,---1 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O Input I Output Voltage 

Po Power DissipaCion 

Tsold., Soldering Temperature • Time 

Tst•g Storage Temperature 

Top. Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta=0-70°C) 

SYMBOL PARAMETER MIN. 

Voo Power Supply Voltage I -17 4.75 

I -1OI25135 4.5 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5 • 

* -3V Pulse Width: IOns 

RATING UNIT 

-0.5-7.0 V 

-2.0-7.0 V 

- 0.5-Voo + 0.5 V 

1.0 W 

260'10 ·C·sec 

-65-150 ·C 

-10-B5 ·C 

TYP. MAX. UNIT 

5.0 5.25 
V 

5.0 5.5 

- Voo+0.5 V 

- 0.8 V 

DC and OPERATING CHARACTERISTICS (Ta-0-70°C, -17'Voo=5V±5% -20125135' Voo=5V+ 10%) - . -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN=O-VOO - - ±1 pA 

10H Output High Current VOH= 2.4V -4 - - mA 

10L Output Low Current VOL = 0.4V 8 - - mA 

ILO Output Leakage Current ~=VIH orM"VIH orWE"VIL. VOUT-O-VOO - - ±I pA 

teycle = Min cycle Voo=5.25V -17 - - 140 

Operating Current ~=VIL 
-20 - - 140 

1000 
Voo,,5.5V -25 140 

rnA - -
Other Input .. VIH IVIL -35 - - 120 

teycle .. Min cycle Voo=5.25V -17 

loosl ~=VIH 
Voo=5.5V 
~ - - 20 

-25 
Standby Current Other Input- VIHIVIL ~ mA 

IOOH 
~.Voo-0.2V 

Other Input .. Voo - 0.2V or 0.2V 
- - I 

CAPACITANCE (Ta=25oc, fa 1 OMHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

CoUT Output Capacitance VouT-GNO 8 pF 

Note: ThiS parameter 15 penodlcally sampled and 15 not 100% tested. 
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TC55328P /J-17, TC55328P /J-20 
TC55328P/J-25, TC55328P/J-35 

AC CHARACTERISTICS (Ta=G-70·C(1). -17:Voo=5V±5%. -20125135:Voo=5V±10%) 

READ CYCLE 

SYMBOL PARAMETeR 
TCS5328P/J - 17 

MIN. MAX. 

tRe Read Cycle Time 17 -
tAee Address Access Time - 17 

teo CE Access Time - 17 

toe N Access Time - 9 

toH 
Output Data Hold Time from Address 

5 -Change 

teoe Output Enable Time from CE 5 -
teoo Output Disable Time from CE - 10 

toee Output Enable Time from M 0 -
tooo Output Disable Time from nE - 8 

tpu Chip Selection to Power Up Time 0 -
t.o Chip Deselection to Power Down Time - 17 

WRITE CYCLE 

SYMBOL PARAMETeR 
TCS5328P/J - 17 

MIN. MAX. 

twe Write Cycle Time 17 -
tcw Chip Enable to End of Write 13 

_. 

lAS Address Sel Up Time 0 -
Iwp Write Pulse Width 13 -
tWR Write Recovery Time 0 -
tos Data Set Up Time 10 -
toH Data Hold Time 0 -

toew Output Enable Time from WE" 0 -
toow Output Disable Time from WE" - 8 

AC TEST CONDITIONS 

Input Pulse Levels 3.0VlO.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference 
UV/O.SV 

Levels 

Output Timing Measurement Refer-
2.0VIO.8V 

ence Levels 

Output Load Fig.l 

C-95 

TC55328P/J - 20 TCS5328P/J - 25 

MIN. MAX.. MIN. MAX. 

20 - 25 -
- 20 - 25 

- 20 - 25 

- 10 - 12 

5 - 5 -
5 - 5 -
- 10 I - 10 

0 - 0 -
- 8 - 10 

0 - 0 -
- 20 - 25 

TCS5328P/J - 20 I TCS5328P/J - 25 

MIN. MAX. I MIN. I MAX. 

20 - I 
13 -
0 - I 
13 -
0 -
10 -
0 -
0 -
- 8 

1I000n 
-~-+ 

25 -
15 -
0 -
15 -
0 -
12 -
0 -
0 -
- I 10 

TCS5328?IJ - 35 

MIN. MAX. 

35 -
- 35 

- 35 

- 15 

5 -
5 -
- 15 

0 -
- 15 

0 -
- 35 

TCS5328?/J - 35 

MIN. MAX. 

35 -
20 -
0 -

20 -
0 -
15 -
0 

0 -
- 15 

SY 

!IOpin 
-~-+ 

UNIT 

ns 

UNIT 

ns 

(For teoE. tou. teOD. tooo. 
toEW and toow) 



TC55328P /J-17, TC55328P /J-20 
TC55328P /J-25, TC55328P /J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

WRITE CYCLE1 (5) (Wr Controlled Write) 
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WRITE CYCLE2 (5) (CE Controlled Write) 

ADDRESSES 

DOUT ------~ 

DIN 

TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 

Impedance 

-----------------~~------~------------
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TC55328P /J-17, TC55328P/J-20 
TC55328P /J-25, TC55328P /J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Bead Cycle. 

3. Assuming that CE Low transition occurs coincident with or after m Low transition. 

Outputs remain in a high impedance state. 

4 Assuming that (2 High transition occurs coincident with or prior to m mgh transition. 

Outputs remain in a high impedance state. 

5. Assuming that <:m is High for Write Cycle. Outputs are in a high impedance state during 

this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.1. 

(Al tcOE. toEE. toEw •••...••••..• . Output Enable Time 

(B) tcoo. tooo. toDW ••••••••••••• ; Output Disable Time 

~ 
r-

J 

1/ , 
(A) ~ 

"I 
\111 

UY 
High Impedance ..s. IUV 

OUTPUT DATA VAUD 
.- High Imp 

-r1 t-e.zv .... 
ed.nee 

DOUT 

'uNJCNOWX UNKNOWN O.2Y 
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TC55328P/J-17, TC55328P /J-20 
TC55328P /J-25, TC55328P /J-35 

OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

0.94 TYP 

UNIT in mm 

. 
1ft 

28 15 -r--fF"-----J- I C:::::::::::JJIm · 
14 

34.9%0.2 ... 
N • 

. 0 
o +I 

Ir!+------, 51l 
Z +I 

-i "! - ... 

Note : Package width and length do not include mold protruaion, allowable mold 
protrusion is O.15mm. 
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TC55328P IJ-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ28 - P - 300) 

18.4:1:012 

I~ _____ --

<? -----
0.71 :1:0.1 

• 

15 

14 

... 
>-
t- 8 . ... ... 

z 

III 0 

. "" 
o '" 1:¥~ "! 

jJ::1J:;jl:1JHt""1 ....... , L......IIL....J 1--1 HH I- ... 

i II I i 
.;'0 • ,0.43:1:0.1 III 0.180 I [ill .- . 

UNIT in mm 

Note: P8ckap width and length do Dot iDclude mold protrusion, allowable mold 
protnuioD iI O.l5mm 
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32,768 WORD x 9 BIT CMOS STATIC RAM 

DESCRIPTION 

The TC55329P/J is a 294,912 bit high-speed static random access memory organized as 32,768 
words by 9 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55329P/J has low stand­
by power using Chip Enables (CE1/CE2), and has fast memory accesses using Output Enable 
(OE). The TC55329P/J is suitable for use as cache memory where high speed is required. 
All inputs and outputs are directly TTL compatable. The TC55329P/J is offered in standard 
32 pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 
• Fast access time: 

TC55329P/J-17 
TC55329P/J-20 
TC55329P/J-25 
TC55329P/J-35 

• Low power dissipation 
Operation: TC55329P/J-17 

TC55329P/J-20 
TC55329P/J-25 
TC55329P/J-35 

Standby 

PIN CONNECTION 

17ns(MAX.) 
20ns(MAX.) 
25ns(MAX.) 
35ns(MAX.) 

140mA(M.AX.) 
140mA(MAX.) 
l4OmA(MAX.) 
120mA(MAX.) 

l.mA(MAX.) 

TCSS329P TC55329J 

N.C. N.C. Voo A14 
N.C. N.C. A14 (-AS AS 
A7 4 A7 4 
A6 A6 A7 
AS AS 
A4 AA 
A3 A3 1101 
A2 A2 

~ 
Al Al 
AO AD 

Val 1/01 
V02 1/02 
V03 1/03 
V04 1/04 

GND GND 1109 

(DIP) (SOJ) 

PIN NAMES 

AO-AI4 Address inputS 

VOI-V09 Data Inpuu/Outpuu 

rn, CE2 Chip EMbie InputS 

Wl Write EMbie Input 

~ 01. 'Put Enable Input 

Voo Power ( + SV) 

GND Ground 

N.C. No Connection 

• 5V single power supply : 
-17 5V±5~ 
-20/25/35 5V±10'l. 

• Fully static operation 
• All Inputs and Outputs : T1'L compatible 
• Output buffer control : tm 
• Package 

32 pm plastic 300 mil DIP TC55329P 
32 pin plastic 300 mil SOJ TC55329J 

BLOCK DtAGRAM 

WE' 
M-_u ..... 

MEMORY CELL 
ARRAY 

+--0 Voo 

+--0 GND 

~6-~~'~~ ______________ ~ 
m_-q·1"i;A 
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TC55329P IJ-17, TC55329P IJ~20 
TC55329P/J~25, TC55329P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VIJO Input/Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta .. 0-70'C) 

SYMBOL PARAMETER MIN. 

Voo Power Supply Voltage I -17 4.75 

I - 20125/35 4.5 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5* 

• - 3V Pulse Width : IOns 

RATING UNIT 

-0.5-7.0 V 

-2.0-7.0 V 

- O.S-Voo + 0.5 V 

1.0 W 

260'10 'C, sec 

-65-150 'C 

-10-BS 'C 

TYP. MAX. UNIT 

5.0 5.25 
V 

5.0 5.5 

- Voo+O.S V 

- 0.8 V 

DC and OPERATING CHARACTERISTICS (Ta= 0-70'C 17'V ,,5V±5% 2012S135' V 00 " SV:l: 10%) . - 00 . -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN=O-VOO - - :1:1 pA 

10H Output High Current VOH= 2.4V -4 - - mA 

IOL Output Low Current VOL ,,0.4V 8 - - mA 

ILO Output Leakage Current 
rn .. VIH orCE2 = VILor 'Cit = VIHorW[=VIL 

VOUT"O-VOO 
- - :1:1 pA 

tcycle .. Min cycle VI>D,,5.25V -17 - - 140 

Operating Current rn" VIL and CE2 .. VIH 
-20 - - 140 

1000 
Voo=5.5V -25 140 

mA - -
Other Input" VIWVIL -35 - - 120 

tcycle .. Min cycle VDD- S.2SV -17 

rn" VIH or CE2 .. VIL 
-20 

loos 1 Voo,,5.5V ~ - - 20 

Standby Current Other Input" VIWVIL 
i--=-

mA -35 

IOOS2 
rn =Voo- 0.2VorCE2 = 0.2V 

Other Input" Voo - 0.2Vor 0.2V 
- - 1 

CAPACITANCE (Ta,,2S'C, f.l OMH) z 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN"GND 6 pF 

CaUT Output Capacitance VOUT"GND 8 pF 

Note: ThiS parameter IS periodically sampled and is not 100% tested. 
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TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25 , TC55329P /J-35 

AC CHARACTERISTICS (Ta=0-70·C(II. -t7:VDD=5V±5%. -20J25135;Voo=SV±tO%) 

READ CYCLE 

SYMBOL PARAMETER 
TC55329P/J - 17 

MIN. MAX. 

tRe Read Cycle Time 17 -
tAee Address Access Time - t7 

teo, m Access Time - 17 

te02 CE2 Access Time - 17 

toE N Access Time - 9 

toH 
Output Data Hold Time from Address 

5 -Change 

teoE Output Enable Time from m or CE2 5 -
teoo Output Disable Time from m or CE2 - 10 

toEE Output Enable Time from nr 0 -
tooo Output Disable Time from nr - B 

tpu Chip Selection to P_ Up Time 0 -
tpo Chip Oeselection to Power Down Time - 17 

WRITE CYCLE 

SYMBOL PARAMETER 
TC55329P/J -17 

MIN. MAX. 

twc Write Cycle Time 17 -
tew Chip Enable to EAd of Write 13 -
tAS Address Set Up Time 0 -
twp Write Pulse Width 13 -
tWR Write Recovery Time 0 -
tos Data Set Up Time to -
tOH Data Hold Time 0 -

toEw Output Enable Time from m 0 -
toow Output Disable Time from m - 8 

AC TEST CONDITIONS 

Input Pulse levels 3.0VJO.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference 
2.ZVJO.JJV Levels 

Output Timing Measurement Refer-
2.OVIO.8V ence Levels 

Output Load Fig.1 

TC55329PIJ - 20 TC55329P/J - 25 TC55329P/J - 35 
UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

20 - 25 - 35 -
- 20 - 25 - 35 

- 20 - 25 - 35 

- 20 - 25 - 35 

- 10 - t2 - 15 

5 - 5 - 5 - ns 
5 - 5 - 5 -
- 10 - 10 - 15 

0 - 0 - 0 -
- 8 - 10 - 15 

0 - 0 - 0 -
- 20 - 25 - 35 

TC55329P/J - 20 TC55329P/J - 25 TCS5329P1J - 35 
UNIT 

MIN. MAX. MIN. 

20 -
13 -
0 -
13 -
0 -
10 -
0 -
0 -
- 8 

I/Opin 
C>--r--+ 

25 

15 

0 

15 

0 

12 

0 

0 

-

2550 

MAX. 

-
-
-
-
-
-
-
-
10 

MIN. MAX. 

35 -
20 -
0 -

20 -
0 -
15 -
0 

0 -
- 15 

UOpin 
Oo--r--+ 

ns 

(For teOE. toEE. tcoo. 1000. 
toEw and toowl 
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TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25, TC55329P /J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

WRITE CYCLE1 (5) (WE Controlled Write) 
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WRITE CYCLE2 (5) (CE1 Controlled Write) 

TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25, TC55329P /J-35 

UNKNOWN 

WRITE CYCLE 3 (5) (CE2 Controlled Write) 
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TC55329P /J-17, TC55329P/J-20 
TC55329P /J-25, TC55329P /J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air now exceeding 400 linear 

feet per minute. 

2. "WE" is High for Read Cycle. 

3. Assuming that ~ Low transition or CE2 High transition occurs coincident with or after 

WE' Low transition, Outputs remain in a high impedance state. 

4 Assuming that m High transition or CE2 Low transition occurs coincident with or prior 

to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that tm is High for Write Cycle, Outputs are in a high impedance state during 

this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.I. 

(A) teOE. toRE. toEW ••..•.•••.•••• Output Enable Time 

(B) teOD, tooo. toDW ••.••••••••••• Output Disable Time 

1\ jr-

WE.CE2 V , 
(Al \8 

_1< UV 
High Impedance 0.2'1 

.. OUTPUT DATA VAUD 
r High Imp 

"");"j t- O-lV 
~ 

edanc. 
DOUT 

'uNKNOWN UNKNOWN 0.2'1 
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TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25 , TC55329P /J-35 

_______________________________ ....,1,. 

OUTLINE DRAWINGS 

Plastic DIP (DIP32-P-300) 

32 17 

UNIT in mm 

. 
on 

-r--{F~-J I 

[::::::::::::::[[~ a 

16 

O.95TYP 

Note: Package width and length do not include mold protrusion, allowable mold 

protrusion is O.15mm. 
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TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25, TC55329P /J-35 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ32 - P - 300) 

UNIT in mm 

20.96± 0.12 • • 

32 -=-=.1I 

9 
~~~~----- ..... ~ ..... ----

16 

CL 
>-
l-

r-: .... 

-'-

S. 4 +0.2 
-0.02 

-+-~ 2 

~ I I 41~ ~ o 0 

i i +I 
! ! ~ 
! ! M 

lUi lsm -~ .. 43 '" [<tl. IS!! I 
1.27 

Note Package width and length do not include mold protrusion, allowable mold 
protrusion is O.15mm 
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8,192 WORD x8 BIT BiCMOS STATIC RAM 

DESCRIPTION PRELIMINARY 
The TC55B88P/J is a 65,536 bit high-speed static random access memory organized as 8,192 
words by 8 bits using BiCMOS technology, and operates from a single 5 volt supply. 
Toshiba's advanced BiCMOS circuitry provides high-speed characteristics. The TC55B88P/J 
has low stand-by power using Chip Enables (CE1/CE2), and has fast memory accesses using 
Output Enable «(]E). The TC55B88P/J is suitable for use as cache memory where high speed 
is required. All inputs and outputs are directly TTL compatible. The TC55B88P/J is 
offered in standard 28 pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 

• Fast access time : • 5V single power supply : 5V ± 10% 
• Fully static operation TC55B88P/J -10 

TC55B88P/J -12 
• Low power dissipation: 

IOns (MAX.) 
12ns(MAX.) • Directly TTL compatible: All Inputs and Outputs 

Operation 
Standby 

135mA (MAX.) 
10mA(MAX.) 

PIN CONNECTION 

TC55B8BP TC55B88) 

N.C. 1 Voo N.C. 1 28 
A12 2 WE A12 2 27 

A7 3 CE2 A7 3 26 
A6 4 A8 A6 4 25 
AS S ~ A9 AS 5 ~ 24 
A4 6 w All A4 6 23 
A3 7 > OE A3 7 > 22 
A2 8 Al0 A2 8 21 
Al 9 0- m Al 9 0- 20 
AO 10 :: I/OB AO 10:: 19 

1/01 11 ~ 1/07 1/01 11~ 18 
1/02 12 1/06 1/02 12 17 
1/03 13 1/05 1/03 13 16 

GND 14 1/04 GND 14 15 

(DIP) (SO) 

PIN NAMES 

AO-A12 Address Inputs 

1/01-1/08 Data Inputs/Outputs 

CEI. CE2 Chip Enable Inputs 

WE Write Enable Input 

OE Output Enable Input 

Voo Power (+ 5V) 

GND Ground 

N.C. No Connection 

Voo 
WE 
CE2 
A8 
A9 
All 
ill 
A10 
m 
1/08 
1/07 
1/06 
1/05 
1/04 

• Output buffer control: TIE 
• Package: 

28 Pin plastic 300 mil DIP ( TC55B88P ) 
28 Pin plastic 300 mil SOJ (TC55B88J) 

BLOCK DIAGRAM 

o--~I--
~r-- a: 

MEMORY u- :-1- w 
AS 
A6 
A7 
AB 
A9 u-

'== 
;--1-

0 
0 
u 
w 
0 => 

CELL ARRAY 

256x32 x 8 

AIO 
All 
A12 

1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 
1/08 

WE 
DE 

CE2 

CEI 

D·1 

E:::'== 
;--1- ~ 
;--~ a: 

---2::::,1-_ 

Irr::::::::: 
1Ir-

:--. 11-
'>-

,--
o-c '" 1-
o-c ... ::: 

0 ... <1 
0-- "'<I'" t-zw 

o-c ~~~ 
U",I.:> 

'--

(65,536) 

II 
COLUMN 110 

CIRCUIT 

COLUMN 
DECODER 

ij. ij. ij. ij. ~ I 
AO Al A2 :3 :4 

-.0 

.--0 

1==1 
t=:::ll 1L "'-

:"-...... 

Voo 

GND 



TC55888P/J-10 
TC55888P/J-12 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

Your Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

RATING 

-0.5-7.0 

-2.0-7.0 

- 0.5-Voo + 0.5 

1.0 

260'10 

-65-150 

-10 .... 85 

DC RECOMMENDED OPERATING CONDITIONS (Ta - 0-70°C) -
SYMBOL PARAMETER MIN. TYP. MAX. 

VOD Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo+0.5 

Vil Input Low Voltage -0.5 • - 0.8 

UNIT 

V 

V 

V 

W 

·C· sec 

·C 

·C 

UNIT 

V 

V 

V 

* -3V Pulse Width: IOns 

DC and OPERATING CHARACTERISTICS (Ta'=O-70°C,VDD=5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN=O-VOO - - ±10 IIA 

10H Output High Current VOH = 2.4V -4 - - mA 

10l Output Low Current VOL = O.4V 8 - - mAl 

ILO Output Leakage Current 
ill = VIH or CE2 = Vil or WE = Vil or - - ±10 IIA OE = VIH. Your = O-Voo 

Voo = 5.5V tcycle = Min cycle 

1000 Operating Current 
eEl = Vil and CE2 = VIH - - 135 mA 
Other Inputs = VIHIVIL 
10ur=OmA 

Voo= 5.SV 

IOOS1 ill=VIH or CE2=Vll - - 30 

Standby Current Other Inputs = VIHIVI 
mA 

100S2 ill = Voo - O.2V or eE2 = 0.2V 
10 Other Inputs = Voo - 0.2V or 0.2V - -

CAPACITANCE (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 5 pF 

Cour Output Capacitance Vour=GND 7 pF 

NOTE This parameter is periodically sampled and is not 100% tested. 

0-2 
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AC CHARACTERISTICS (Ta = 0-70°C (1), VDD = 5V ± 10%) 

READ CYCLE 

SYMBOL PARAMETER 

tRC Read Cycle Time 

tACC Address Access Time 

tCOI ill Access Time 

tC02 CE2 Access Time 

tOE OE Access Time 

tOH Output Data Hold Time from Address Change 

tCOE Output Enable Time from aT or CE2 

tcoo Output Disable Time from aT or CE2 

tOEE Output Enable Time from <:rr 
tooo Output Disable Time from OE 

tpu Chip Selection to Power Up Time 

tpo Chip Deselection to Power Down Time 

WRITE CYCLE 

SYMBOL PARAMETER 

twc Write Cycle Time 

tew Chip Enable to End of Write 

tAS Address Set Up Time 

tAW Address Valid to End of Write 

twp Write Pulse Width 

tWR Write Recovery Time 

tDS Data Set Up Time 

tOH Data Hold Time 

tOEw Output Enable Time from WE 

toow Output Disable Time from WE 

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference 
l.SV 

Levels 

Output Timing Measurement Reference 
1.5V 

Levels 

Output Load Fig. 1 

D-3 

TC55B88P/J - 10 ·TC5SB88P/J -12 

MIN. MAX. MIN. MAX. 
UNIT 

10 - 12 -
- 10 - 12 

- 10 - 12 

- 10 - 12 

- 6 - 7 

3 - 3 -
ns 

3 - 3 -
- 5 - 6 

1 - 1 -
- 5 - 6 

0 - 0 -
- 10 - 12 

TC55B88P/J - 10 TCS5B88P/J - 12 
UNIT 

MIN. MAX. MIN. MAX. 

10 - 12 -
7 - 8 -
0 - 0 -
7 - 8 -
6 - 7 - ns 

1 - 1 -
6 - 7 -
0 - 0 -
1 - 1 -
- 5 - 6 

~SV480n 
110 gin 

CL = 30pF l 2SSn 

SV 

1/0 ~ _ .~ 480n 

CL=:~255n 
(For tCOE, tOEE. tcoo. 
tOOO. toEW and toow) 
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TIMING WAVEFORMS 

READ CYCLE (2) 

ADDRESSES 

eE2 

DOUT 
High Impedance 

tCOE 

WRITE CYCLE 1 (5) (WE Controlled Write) 

ADDRESSES 

eE2 

DOUT 

twc 

tos 

DATA IN STABLE 

0-4 



WRITE CYCLE 2 (5) (GEl Controlled Write) 

ADDRESSES 

CE2 

m 

DOUT 

WRITE CYCLE 3 (5) (CE2 Controlled Write) 

ADDRESSES 

CE2 

CE1 

Dour 

twe 

tew 

tos 

DATA IN STABLE 

twe 

tew 

(os 

DATA IN STABLE 

D-5 

TC55B88P/J-10 
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High Impedance 

tOH 

High Impedance 

tOH 
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NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEl Low transition or CE2 High transition occurs coincident with or 

after WE Low transition. Outputs remain in a high impedance state. 

4. Assuming that CEl High transition or CE2 Low transition occurs coincident with or 

prior to WE High transition. Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle. Outputs are in a high impedance state 

during this period. 

6. These parameters are specified as follows and measured by using the load shown in 

Fig. 1. 

(A) teOl~. tOEE. toEW ................... Output Enable Time 

(B) teOD. tollO. tol)W ................... Output Disable 'rime 

CE1, OE - I'-

WE, CE2 - l\-

• (AI lBI 
.. ~ O.2V • I I • 

High Impedance -+-+- O.2V 
OUTPUT DATA VALID 

rr- High Ill!Red 
1Lt""_ O.2V 

~O.2V 
I 

ance 
DOUT 

UNKNOWN UNKNOWN t 
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OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

28 15 

TC55B88P/J-10 
TC55B88P /J-12 

UNIT: mm 

. 
'" 

[:::::::::::: ]=rr 8~ 
a 

14 

34.9 ± 0.2 
0.95 ± 0.1 M 

N . 
. a 

E ISf: 
:: +1 

-2 ~ 
M 

Note: Package width and length do not incl ude mold protrusion, allowable mold protrusion 
is O.15mm. 

0-7 
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OUTLINE DRAWINGS 

Plastic SOJ (SOJ28-P-300A) 

S" 2+012 1 .4 _ . 

~~L 
• 

2S ~ -=-=--=--= 

0-
)0-

l- S 
~ 

4 +0.2 
. -0.02 ... 

9 
~~~~~~~~---~~~'-~ 

14 

~ I I w-~ : 
i i ~ +1 
. . 0 ~ 

! ! . 
! ! M 

i i ~ ~ t i i +O~7 

-~~ 0 0.1 _ .0.43 -0.02 1$-1 O.IS@ 1 
L.!.:EJ 

UNIT: mm 

0-
)0-

I­
eo 

'" 

Note: Package width and length do not include mold protrusion, allowable mold protrusion 
is O.15mm. 
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16,384 WORD x 4 BIT BiCMOS STATIC RAM 

DESCRIPTION PRELIMINARY 
The TC55B417P/J is a 65,536 bit high-speed static random access memory organized as 16,384 words by 
4 bits using BiCMOS technology, and operates from a single 5 volt supply. 'lbshiba's advanced BiCMOS 
circuitry provides high-speed characteristics. The TC55B417P/J has low stand-by power using Chip 
Enable (CE), and has fast memory accesses using Output Enable (OE). The TC55B417P/J is suitable for 
use as cache memory where high speed is required. All inputs and outputs are directly TTL compatible. 
TC55B417P/J is offered in standard 24 pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 

• Fast access time: 
TC55B417P/J -10 
TC55B417P/J -12 

• Low power dissipation: 
Operation 
Standby 

IOns (MAX.) 
12ns(MAX.) 

I20mA (MAX.) 
10mA(MAX.) 

• 5V single power supply: 5V ± 10% 

PIN CONNECTION 

TC55B417P TCSSB417J 

AS Voo AS Voo 
A7 A9 A7 A9 
A6 A10 A6 A10 
AS All AS All 
A4 A12 A4 A12 
A3 A13 A3 A13 
A2 N.C. A2 N.C. 
Al 1/01 Al 1/01 
AO 1/02 AO 1/02 
CE 1/03 a 1/03 
OE 1/04 ill 1/04 

GND WE GND WE 

PIN NAMES 

AO -A13 Address Inputs 

1/01-1/04 Data Inputs 1 Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

Voo Power(+SV) 

GND Ground 

N.C. No Connection 

0-9 

• Fully static operation 

• Directly TTL compatible : 
All Inputs and Outputs 

• Output buffer control : DE 
• Package: 

~4 Pin plastic 300 mil DIP (TC55B417P) 
24 Pin plastic 300 mil SOJ (TC55D417J) 

BLOCK DIAGRAM 

CE -----, 

,~ J-
A6 u- r- r- a: MEMORY 
A7 O--I-Cj-D::-::1 ~o ~ CELL ARRAY 
AS r-r- • 2S6x64x4 
A9 j- - ~ (65.536) 

~ voo 

~ GND 

~l!: ~ ~ 11 
A13 a: r-1:~~~~I--~C----' 

,---' '-- r-1[Fr= COLUMN 1/0 ~ 

~
- CIRCUIT --, ("-

I/O 1 <>-1'---[:::---'--...1 t l ("-
1/02o-t"'---l~>+--' COLUMN 
I/03e>-f-h-~+-j-J DECODER 

1/04 """ T 
CE 

666666 
AOA1 A2A3A4A5 

a~ WE 
OE ~-----------------' 

CE 
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MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VOllT Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

RATING 

-0.5-7.0 

-2.0-7.0 

- O.S-Voo + 0.5 

850 

260'10 

-65-150 

-10-85 

DC RECOMMENDED OPERATING CONDITIONS (Ta - 0-70De) -
SYMBOL PARAMETER MIN. TYP. 

Voo Power Supply Voltage 4.5 5.0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5' -

MAX. 

5.5 

Voo+0.5 

0.8 

• -3V Pulse Width: IOns 

DC and OPERATING CHARACTERISTICS (Ta = 0-70DC VOO - 5V + 10%) , - -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. 

IlL Input leakage Current VIN=O-VOO - -
IOH Output High Current VOH =2.4V -4 -
IOL Output Low Current VOL = O.4V 8 -
ILO Output leakage Current CE = VIH or WE = VIL or OE = VIH, VOUT = O-Voo - -
1000 Operating Current 

Voo = 5.5V, tcycle = Min cycle, CE = VIL - -lout = OmA, Other Inputs = VIH I VIL 

loos 1 
Voo = 5.5V, CE = VIH - -

Standby Current 
Other Inputs = VIH I VIL 

CE = Voo - 0.2V 
100S2 - -

Other Inputs = Voo - 0.2V or 0.2V 

CAPACITANCE (Ta=25DC, f=1.0MHz) 

SYMBOl PARAMETER TEST CONDITION MAX. 

(IN Input Capacitance VIN=GND 5 

(OUT Output Capacitance Vour=GND 7 

Note This parameter is periodically sampled and is not 100% tested. 

D-10 

UNIT 

V 

V 

V 

mW 

'C' sec 

'C 

'C 

UNIT 

V 

V 

V 

MAX. UNI'\' 

±10 pA 

- rnA 

- rnA 

± 10 pA 

120 rnA 

30 

rnA 

10 

UNIT 

pF 

pF 



AC CHARACTERISTICS (Ta=0-70°C(4), VDO=5V± 10%) 

READ CYCLE 

SYMBOL PARAMETER 

tRe Read Cycle Time 

tAee Address Access Time 

teo Chip Enable Access Time 

tOE Output Enable Access Time 

teoE Output Enable Time from CE 

teoo Output Disable Time from CE 

tOEE Output Enable Time from OE 

tO~~ Output Disable Time from OE 

tOH Output Data Hold Time from Address Change 

tpu Chip Selection to Power Up Time 

tpo Chip Deselection to Power Down Time 

WRITE CYCLE 

SYMBOL PARAMETER 

twe Write Cycle Time 

twp Write Pulse Width 

tAW Address Valid to End of Write 

tew Chip Enable to End of Write 

tAS Address Set Up Time 

tWR Write Recovery Time 

tOEW Output Enable Time from WE 

toow Output Disable Time from WE 

tos Data Set Up Time 

tOH Data Hold Time 

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement 
1.5V 

Reference Levels 

Output Timing Measurement 
I.SV 

Reference Levels 

Output Load Fig. 1 

D-11 

TCSSB417P/J - 10 

MIN. MAX. 

10 -
- 10 

- 10 

- 6 

3 -
- S 

1 -
- S 

3 -
0 -
- 10 

TC55B417P/J - 10 

MIN. MAX. 

10 -
6 -
7 -
7 -
0 -
1 -
1 -
- 5 

6 -
0 -

SV 

1I0pin 
o--.,.--i 

2S50 

TC55B417P/J-10 
TC55B417P/J-12 

TCSSB417P/J - 12 
UNIT 

MIN. MAX. 

12 -
- 12 

- 12 

- 7 

3 -
6 

ns -
1 -
- 6 

3 -
0 -
- 12 

TCS5B417P/J -12 
UNIT 

MIN. MAX. 

12 -
7 -
B -
8 -
0 - ns 

1 -
1 -
- 6 

7 -
0 -

5V 

IIOpin 

CL = 5pF 1 25511 

(For tcOE. tOEE. teOD. 
1000. IoEW and tODwl 
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TIMING WAVEFORMS 

READ CYCLE (I) 

ADDRESS 

DOUT 

WRITE CYCLE 1 (5) (WE Controlled Write) 

ADDRESS 

WRITE CYCLE 2 (5) ("CE Controlled Write) 

ADDRESS 

DOUT -----...I..---t 

twc 

twc 

HIGH IMPEDANCE 

0-12 



Note: 1. WE is High for Read Cycle. 

TC55B417P/J-10 
TC55B417P/J-12 

2. Assuming that ~ Low transition occurs coincident with or after WE Low transition, 

outputs remain in a high impedance state. 

3. Assuming that ~ High transition occurs coincident with or prior to WE High transition, 

outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

5. The OE input can be held on low (VIL) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 

Dour 

1. 

(A) tcm;, tOlm, toEW 

(B) tCOD, tODO, tODW 

• (A) 

High Impedance 

UNKNOWN 

Output Enable Time 

Output Disable Time 

0-13 

High 
O.2V Impedance 
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OUTLINE DRAWINGS 

Plastic DIP (DIP24 -P -300B) 

Unit: mm 

. 
U'I -24 13 I 

0.93 TYP 
~ 

(::::::::::]][~O 
12 

29.8+02 - . 

1.2±0.1 

I ~ 
0 

" I 
+1 

~ ] ~r-1 r-~r-1 r-1 r- -rr-1 0 II'! 
'" II-' f-'II-'II-' I-' J--' I-" I-' I-' I-' f-' ,--'-

I , I 

V V V V \ _~t V V V IV 
1.2±0.1 II 0.5±0.1 II'! 

I- 0 

12.54 1 
I 

l-$-J 00.25 ~ J 

"'! 
0 
+1 
U'I -
oq 

'" o 
+1 

'" 
'" 

Note Package width and length do not include mold protrusion, allowable mold 

protrusion is O.15mm. 
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OUTLINE DRAWINGS 

Plastic SOJ (SOJ24-P-300A) 

1588+012 - . 

"L 
• 

~~ 

"-
>-
f- 8 "': 

4 +0.2 
. -0.02 

..... 

9 
--'-.................................................. '--' ......... '"--1 .......................... 

+0.1 
0.71 - 0.05 

12 

Z N 

ij1
-~ .; 

00 +1 
C;; "'! 

'" 
II + 0.07 r:L1r----,=;,-, --w .0.43 - 0.02 I~I 0.18 i&J) I 
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Unit: mm 

"­
>­
f-
00 

\D 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 

O.15mm. 
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